Vesicular and non-vesicular glutamate release in the nucleus accumbens in conditions of a forced change of behavioral strategy.
Studies on Sprague-Dawley rats used intracerebral dialysis and high-performance liquid chromatography to identify sources of glutamate release into the intercellular space of the nucleus accumbens during forced correction of food-related behavior, i.e., on presentation to the feeding rat of a conditioned signal previously combined with a pain stimulus or on replacement of a food reinforcement with an inedible food substitute. The results showed that glutamate release observed in the nucleus accumbens during these tests can be prevented by tetrodotoxin (1 microM), which blocks exocytosis, but not by (S)-4-carboxyphenylglycine (5 microM), which blocks non-vesicular glutamate release. Conversely, administration of (S)-4-carboxyphenylglycine halved baseline glutamate release, while administration of tetrodotoxin had no effect on this process. These data provide evidence that different mechanisms control glutamate release into the intercellular space of this nucleus in baseline conditions and in conditions of evoked correction of feeding behavior: the source of baseline glutamate release is non-vesicular glutamate release, while glutamate release seen during forced correction of feeding behavior results from increases in synaptic release.